Differential effects of interleukin-1 and tumor necrosis factor on ketogenesis.
To determine the role of cytokines in mediating the decrease in ketones associated with infection, we studied the effect of endotoxin (LPS), interleukin-1 (IL-1), and tumor necrosis factor (TNF) on serum and hepatic ketone body levels (KB), serum free fatty acids (FFA), and hepatic malonyl-CoA levels. LPS decreased serum and hepatic KB in C57Bl/6 (LPS sensitive) mice, whereas it had little effect in C3H/HeJ (LPS resistant) mice, whose macrophages lack the ability to produce IL-1 and TNF in response to LPS, suggesting that IL-1 and TNF may mediate this effect. IL-1 and TNF decreased serum KB in both strains of mice. As seen with LPS, IL-1 decreased hepatic KB, whereas TNF had no such effect. LPS, IL-1, and TNF increased hepatic malonyl-CoA levels. TNF acutely raised serum FFA, whereas LPS and IL-1 did not. Postulating that the TNF-induced increase in FFA overrides the inhibitory effect of malonyl-CoA on fatty acid oxidation and ketogenesis, we used R-2-phenylisopropyladenosine to block TNF-induced lipolysis and demonstrated that in the absence of increased fatty acid flux, TNF inhibits KB formation. As seen with LPS, IL-1, but not TNF, decreased KB in the fasting state. These data suggest that IL-1 and TNF may mediate the antiketogenic effect of infection and that IL-1 has properties closest to that of LPS.